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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a piezoelectric 
thin film in breakdown voltage by a method wherein the 
crystal grain boundaries of crystals comprises in the 
piezoelectric thin film are so formed as to be 
discontinuous in the thickness direction of the thin film. 
SOLUTION: A piezoelectric thin. film is composed of one 
to three film layers corresponding to a thermal 
treatment carried out in each step, the grain boundaries 
of crystal grains contained in each layer are 
discontinuous in the thickness direction of the 
piezoelectric thin film and discontinued at an 
intermediate point in the thickness direction of the thin 
film. In other words, one or more discontinuous regions 
where crystal grain boundaries are discontinued are 
present in the thickness direction of the piezoelectric 
thin film. A crystal structure is so constituted that 
crystal grains contained in each layer are different from 
each other in grain diameter, or crystal grains contained 
in each layer are arranged as shifted so as not to make 

grain boundaries continue. As mentioned above, crystals contained in a piezoelectric film 
structure that crystal grain boundaries are discontinued, so that a piezoelectric element 
improved in withstand voltage characteristics. 
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